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EDUCATION 
This department publishes articles, notices, and news on 
programs and courses in history of mathematics, the uses of 
history in mathematics education, historical activities at 
meetings of mathematics teachers, and other matters relating to 
the place of our discipline in academic affairs. 
A HISTORY OF MAT~E~TICS COURSE FOR TEACHERS 
By f. Grattan-Guinness, 
Middlesex Polytechic at Enfield, Middlesex EN3 4SE', England 
From May to early August 1976 I taught a special history 
of mathematics course in the part-time M. SC. (Ed.) degree for 
school and college teachers at the University of Western 
Australia in Perth. 
I decided to concentrate in some detail on a restricted 
period and a particular branch of mathematics--the history of 
the calculus from the early 17th century through its 18th century 
progress to the introduction of mathematical analysis in the 
19th century, and the further development to set theory and 
mathematical logic in the early years of the 20th. This history 
was suitable for several reasons: parts of it relate closely to 
mathematical education, it is in itself a closely entwined story 
so that a clear line of progress can be shown, and I felt 
fairly familiar with its details. 
Two two-hour sessions were available in each of the ten 
weeks of the term. In the first hour of each session I gave a 
lecture. The second hour of one session was a discussion period 
with the students, while the other was a reading-class for 
English translations of selected passages from relevant primary 
sources. 
The content of the twenty lectures (L) and ten reading 
classes (C) was as follows: 
Week 1: Calculus in the early 17th century. 
Ll.l. Introduction to the course. Early 17th century 
calculus as a miscellany of methods. 
L1.2: Fermat's method of tangents, and Cavalieri's indivisi- 
bles. 
Cl. Descartes on his method of determining the normal to 
a curve. The Geometry of Ben& L&cartes (1925; repr. 
1954, Dover Books, N.Y.), 95-112. 
Week 2: The Leibnizian style of the calculus. 
L2.1. Leibniz's foundation of the differential calculus. 
L2.2. Bernoullian advances: the brachistochrone and catenary 
problems. 
c2. Leibniz on his calculus. J.M. Child (ed.), The early 
mathe~ti~al manuscripts of Leibniz (1920, Open Court, 
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Week 3: 
L3.1. 
L3.2. 
c3. 
Week 4: 
L4.1. 
L4.2. 
c4. 
Week 5: 
L5.1. 
L5.2. 
c5. 
Week 6:. 
L6.1. 
L6.2. 
C6. 
Week 7: 
L7.1. 
L7.2. 
c7. 
Week 8: 
L8.1. 
L8.2. 
C8. 
Week 9: 
L9.1. 
L9.2. 
c9. 
Chicago and London), 136-152. 
Euler's and Newton's calculi. 
Euler's reworking of Leibniz's calculus. 
Newton's calculus and Berkeley's criticism. 
Newton on his calculus, and Berkeley on the attack. 
D.T. Whiteside (ed.), The mathematical papers of Isaac 
Newton, vol. 4(1971, Cambridge U.P., Cambridge), 421- 
433; D.E. Smith (ed.), A source book on mathematics 
(1929; repr. 1959, Dover Books, N-Y.), 627-634. 
Mechanics and mathematical physics. 
The vibrating string problem as a case study in 18th- 
century mechanics. 
Mathematical physics and mathematical analysis: 
Fourier's Fourier series. 
Fourier on aspects of his series. J. Fourier, The 
analytical theory of heat (1878; repr. 1955, Dover 
Books, N.Y.), 198-208, 450-456. 
Cauchy and the emergence of mathematical analysis. 
Cauchy's refashioning of mathematical analysis. 
Early convergence proofs of Fourier series. 
Cauchy and Dirichlet on functions and limits. G. 
Birkhoff (ed.), A source book on classical analysis 
(1973, Harvard U.P., Cambridge, Mass.), 2-8, 33-37, 13. 
Riemann and the development of the integral. 
Riemann's paper on trigonometric series. 
The integral as content and as measure. 
Cauchy, Riemann and Peano on the integral. Birkhoff 
(C5 ibid.), 8-11, 22-23; H.C. Kennedy (ed.), Selected 
works of Giuseppe Peano (1973, Allen and Unwin, 
London), 67-74. 
Weiexstrass and the improvement in rigour. 
On the convergence of series of functions. 
Irrational numbers and infinitesimals. 
Dedekind on irrationals. R. Dedekind, Essays in the 
theory of numbers (1901; repr. 1963, Dover Books, N.Y.), 
8-27. 
Cantor and the acceptance of the actual infinite. 
Cantor's way in to point set topology. 
Order-types and the continuum hypothesis. 
Cantor on cardinals and ordinals. G. Cantor, Contri- 
butions to the -.- theory of transfinite numbers 
(1915; repr. 1955, Dover Books, N.Y.), 85-94, 137-141. 
Set theory and mathematical logic. 
General set theory and the paradoxes. 
Russell's philosophy of mathematics. 
Russell on the axiom of infinity and logical types. 
B. Russell, Introduction to mathematical philosophy 
(1919, Allen and Unwin, London), 131-143. 
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Week 10: Other views on the foundation of mathematics. 
L10.1. The emergence of abstract set theory. 
LlO. 2. The emergence of metamathematics. Survey of the 
tours e . 
ClO. Zermelo on his axioms, and Hilbert on his formalism. 
J. van Heijenoort (ed.), From Freye to GUdel (1967, 
Harvard U.P., Cambridge, Mass.), 131-134, 200-205. 
After consultation with the degree organisers, I decided 
to assess the students by means of four written essays of 2000 
words each. I gave them as much latitude as possible in choice 
of theme, but requested to be given detailed summaries of the 
essays before their writing. I encouraged them to choose topics 
which related to their educational experience as well as to the 
history of mathematics, and advised them that I would defer to 
their judgement on the possible usefulness of the historical 
material to the teaching situation. I also allowed the students 
to conflate two of the four essays into a longer, 4000-word, 
project, and most of them took up this opportunity. 
The resulting essays were of considerable interest. Most 
of them related to the earlier parts of the history, partly 
because of the students’ greater familiarity with the mathema- 
tics and partly for its inevitably earlier occurrence in the 
lecture series. Several were straightforward summaries of some 
part of the historical record, but some probed the educational 
possibilities in intriguing ways. For example, one student took 
the opening pages of Descartes’s La g&om&x-ie (in English 
translation) and devised from it a teaching course to introduce 
elementary algebra, in reading-class style, to his pupils. He 
regarded the resulting presentation as superior to those in his 
school texts. Other essays included a means of teaching the 
areas of elementary curves by making physical models of 
Cavalieri’s theorem, discussions of how or why one needs to 
teach the concept of a limit in the context of the calculus, 
and the desirability of using set theory and the axiomatic 
approach in the early stages of mathematical education. 
The course achieved its aims of showing the students how 
knowledge of the history of mathematics could help them in their 
teaching situation. It seems likely that undergraduates would 
similarly benefit: I shall find out at Monash University, 
Melbourne in the final months of 1977 when I give a modified 
version of this course to their students. The course was based 
on a book which I have edited and partly written, From the 
calculus to set theory, 1630-1910: an introductory history 
(to be published by Duckworths of London early in 1978). 
